EVIDENCE of familial aggregation of rheumatoid arthritis has been sought in a number of studies.'-6 All have shown a higher prevalence of rheumatoid arthritis in the relatives of rheumatoid patients than of control families. Of recent years the discovery of serological changes and the development of standards for grading radiological abnormalities have enabled a more objective analysis to be made of possible genetic factors in rheumatoid arthritis. The rheumatoid serum factors or antigamma globulins, as they should preferably be called, are of three main types -those reacting with rabbit gamma globulin, those which precipitate aggregated FII human gamma globulin, and those which react with incomplete anti-D human gamma globulin. All are macroglobulins with a Svedberg coefficient of 19 or more, and for each an inhibitor is known to occur. Any one of these antiglobulin factors may be present in the serum of a patient with rheumatoid arthritis, or a combination of them, but often none may be detectable in an apparently quite typical case. The reason for their association with rheumatoid arthritis is unknown, but it has been repeatedly shown that, where they are present, the disease carries a less favorable prognosis, and is more likely to be associated with severe erosions of articular cartilage and subchondral bone and with the presence of subcutaneous nodules.
Sheep-Cell Agglutination Test (SCAT) in Population Samples
The antigamma globulin, which reacts with rabbit globulin, has so far been studied most extensively. It was discovered by Waaler 1 in 32 or over who showed no evidence of rheumatoid arthritis were re-examined after a period of five years, it was found that one in three had developed clinical or radiological evidence of the disease, whereas this occurred in only 1 in 13 of those with titers of less than 1 in 32. It would thus appear that these macroglobulins are associated in some way with a predisposition to develop rheumatoid arthritis. This does not, of course, exclude the possibility that a positive test may sometimes result from the disease process. So far only the occurrence of the serum factor in random samples has been considered.
Family Studies

Method
Two main methods have been employed in the investigation of genetic factors in rheumatoid arthritis. In one, probands have been chosen from a random population sample because of some characteristic, e.g., the sheep-cell titer, or the presence of rheumatoid arthritis. Details are obtained from the proband of all first-degree relatives, and those aged 15 or over, living within a predetermined radius of the x-ray center constitute the sample to be surveyed. These relatives are asked to come to the center for a clinical examination, for certain routine x-rays, and for a blood test. Those who cannot do so are examined at home. When the results are analyzed, comparison is made with a group of persons of the same age and sex distribution from the random sample, except when, as in sheep-cell titer studies, the survey has its own internal controls. In the second method, probands are chosen from hospital patients, all those suffering from the disease under study who have attended within a certain period, usually two years, being included. radiological evidence of osteoarthrosis in six or more types of joint. Probands were divided into two groups, those with and those without Heberden's nodes, and their first-degree relatives will be referred to as the nodal and nonnodal families. There was an excess of multiple osteoarthrosis in both the nodal and nonnodal families (Table  2 ), but clinical polyarthritis was encountered in excess only in the nonnodal families, and the excess was restricted to females (Table 3) . Similarly, radiological evidence of erosive arthritis was found in excess only in females of the nonnodal families. Neither the nodal nor the nonnodal families had an abnormal titer distribution by the sheep-cell test. Heberden's nodes, on the other hand, were found in excess only in females of the nodal families.
Thus there is evidence of two genetic factors in generalized osteoarthrosis, not combining to produce a single disease entity as in rheumatoid arthritis and Still's disease, but producing two distinctive forms of the disease-one associated with Heberden's nodes, the other without.
The arthritic factor, evidence of which was found in the nonnodal families, may well be identical with the arthritic factor which we have already encountered in association with the sheep-cell factor in rheumatoid arthritis and with the sacroiliitis factor in Still's disease. Thus it would appear that where the arthritic factor is present alone, either a seronegative arthritis or multiple osteoarthrosis develops. These two, indeed, may simply be stages in a single disease process. The nature of this factor cannot as yet be considered proved, but is likely to be genetically determined, since in no instance in the random population samples were both husband and wife found to have seronegative polyarthritis, nor has multiple osteoarthrosis been found in both spouses more often than would be expected by chance.
Discussion
So far only one of the serum factors involved in rheumatoid arthritis has been considered in detail. The antihuman gamma globulin (latex or bentonite fac-VOL. 52, NO. 10. A.J.P.H. 
Summary
Family surveys have been used to investigate etiological factors in rheumatoid arthritis, Still's disease, and osteoarthrosis. Familial aggregation of the sheep-cell factor has been found to occur independently of clinical evidence of rheumatoid arthritis. A second "arthritic" factor must be postulated to explain the occurrence of clinical rheumatoid arthritis in families. It is believed that both these factors may be genetically determined.
In Still's disease no familial aggregation of the sheep-cell factor was discovered, but a seronegative form of polyarthritis was found in excess in females and sacroiliitis and spondylitis in males.
In the female relatives of persons with multiple osteoarthrosis, there was more seronegative polyarthritis than expected from comparison with random samples of the population.
It is suggested that a genetically determined arthritic factor is present in a proportion of the population. If the arthritic factor alone is present, either a mild polyarthritis or multiple osteoarthrosis de- 
